sclerosants, as Mr. Kinmonth had shown, provided the answer to the disrepute of such varicose vein therapy; the patient was often saddled with the added serious disability of deep vein damage.
Mr. A. S. Till asked whether the ligation of painful varicose veins was countenanced during pregnancy. In these days it was generally not possible for pregnant women to rest for long periods and in several such cases in second or subsequent pregnancies ligation had been carried out with marked relief. Mr. R. H. Gardiner asked if the hiematuria which occasionally occurred after the injection of sclerosing agents into the internal saphenous veins in the groin might be explained by the rapid absorption of these agents into the general circulation, in view of what had been shown by the venograms seen earlier in the discussion. He thought it possible that certain agents might have a toxic effect on the parenchymatous organs, particularly the kidneys. In his experience, injection of sclerosing agents at the groin level was not necessary, as adequate clotting appeared to take place in the internal saphenous veins in the thighs if the veins were ligated in the groin and again just above the level of the knee-joint. Professor Boyd ( in reply) agreed with Mr. Cohen that deep phlebitis was not necessarily a contra-indication to treatment of the superficial varices. Chronic venous insufficiency of the superficial veins required treatment on its own merits and should be considered separately from deep venous insufficiency. The view that superficial varicosities are "compensatory" due to deep obstruction is erroneous. As Turner Warwick has shown, deep obstruction will not cause reversal of flow in the deep perforating veins unless there is a congenital weakness or deficiency of the valves in the perforating veins, i.e. unless the patient is of a varicose tendency and would have developed them anyhow. Dilatation of superficial veins in obstruction of the femoral veins or even of the inferior vena cava are the exception rather than the rule. He did not feel, however, so certain about the value of high femoral ligation in deep phlebitis. Femoral ligation only occasionally results in dramatic relief of cedema in "deep phlebitis". It is probable that in the successful cases of femoral ligation the cedema was, in fact, due to varices of the deep veins (see fig. 3 ) rather than to deep phlebitis.
Professor Boyd was extremely interested in Mr. A. S. Till's question about the desirability of ligation of varicose veins during pregnancy. He had had no experience in the treatment of varicose veins during pregnancy but saw no contra-indication to ligation, should the veins be a source of discomfort.
He agreed with Mr. Gardiner that haematuria following injection of varicose veins was probably due to rapid absorption into the general circulation and renal damage. He recalled seeing hematuria following injection of sclerosants on several occasions during the war but could not remember whether quinine-urethane or sodium morrhuate had been used as the sclerosing agent. He was inclined to think that the quinine solution had been used. [May 5, 19481 DISCUSSION ON VAGAL RESECTION FOR PEPTIC ULCER Mr. Ian Orr: It would be impossible, in this brief Address, to refer in detail to the rapidly accumulating literature on vagal resection, or to describe the results of numerous animal experiments designed to determine the secretory changes found in vagotomized animals. I shall confine my remarks to describing the rationale, the mode of investigation and findings in a series of 115 vagal resection operations performed by Mr. H. D. Johnson and myself at Hammersmith and other hospitals.
Rationale.-The rationale is based on the present medical conception of ulcer therapy; namely, that in the control of acid secretion continuously throughout the twenty-four hours lies the key to healing.
When the physician treats a patient with duodenal ulcer, he aims at providing mental as well as physical rest by withdrawing the patient from his environment, excluding him from domestic and business worries, and thereby reducing the intensity of the cephalic stimuli travelling to the stomach by way of the vagi. He supplements this mental rest by large doses of atropine, which, acting on the endings of the vagus, relaxes the pylorospasm commonly found in the duodenal ulcer patient, and inhibits both the motility and secretory activity of the stomach. According to Douthwaite the dose of atropine requisite for this purpose has to be sufficient to produce toxic manifestations. Even this is insufficient to cut down the acid in the vagotonic patient to a level compatible with healing of the ulcer, and the residue of acid has to be buffered by a continuous milk drip. The importance of continuing this buffering effect throughout the twenty-four hours is now fully appreciated. That medical therapy heals a high proportion of duodenal ulcers there is no doubt whatever. Unfortunately when these people return to their normal activities the cephalic stimuli return with their former intensity and it is no longer possible to anchor the patient to his milk drip or continue to push atropine to the limits of tolerance, and within two years a regrettably high percentage of these ulcers recur. Present-day surgical therapy also depends for its success on the control of acid, and it has been found necessary to remove the greater part of the acid-secreting portion of the stomach to protect the jejunum used in the anastomosis. Both physician and surgeon aim at the control of acid, one by the exhibition of therapeutic measures over a limited period, the other by ablating the organ which secretes the acid. Much confusion of thought would be avoided if it were clearly recognized that acid may be secreted in response to two entirely different types of stimuli. One is due to a hormone, believed to be formed in the first part of the duodenum and the pyloric antrum. In normal people this is the predominant factor in acid secretion, and as it occurs only when there is food in the stomach to buffer it, its action is entirely beneficial. On the other hand recent work by Johnson has shown that a large and unfortunately growing class of people secrete acid in response to nervous stimuli. This secretion is not limited to psychic stimuli such as the sight, smell and taste of food, but is continuous throughout the hours of sleep ; and in fact it may reach higher levels while the stomach is empty than it does following a test meal. If we remember this we see how important it is for the physician to treat the patient by a continuous milk drip during the hours of sleep, and how essential it is for the surgeon to remove all the secreting part of the stomach if he is to avoid the danger of a stomal ulcer. But if this acid, secreted in response to nervous stimuli, is as important as recent investigation would suggest, it is at least rational to attempt to eliminate it by interrupting the nerve pathways. This, then, is the rationale of vagus resection. If it can be shown that the quantity of acid secreted during the hours of sleep is appreciably reduced, that the hypermotility and pylorospasm are abolished, that pain is relieved and the ulcer shown to heal, then, indeed, we have a humane experiment worth following up in all its aspects. If, in addition, our follow-up shows a persistence of the benefits and a lack of disabling side-effects, we have contributed something of permanent value in the therapy of duodenal ulcer. Even though it is unlikely to supplant medical treatment or gastrectomy entirely, a place may be found for it among the accepted procedures of our time.
Anatomical considerations.-The right and left vagus nerves distribute themselves in the form of a plexus around the cesophagus below the hila of the lungs. On the lower two inches of the cesophagus, however, the multiple branches group themselves into two to four main trunks, related to the anterior and posterior aspects of the cesophagus, and it is at this point that they are most easily located and followed through the hiatus and a segment resected. The approach favoured by Allen is transthoracic, on the assumption that only by this route can the vagotomy be made complete. Dragstedt, who has performed four hundred vagal resection operations in the past five years, began with the thoracic approach but of recent years has adopted the transabdominal route. At Hammersmith we have employed a transabdominal, trans-hiatal approach in all but four of our cases, and with growing experience complete vagotomy has been achieved, though in many of the early cases fibres were missed and the results were disappointing. The advantage of the transabdominal approach is that the ulcer can be seen and verified, other pathology detected, and additional operative procedures carried out if thought necessary.
Selection ofcases.-The ideal case for vagal resection alone is the patient with a duodenal ulcer with a rapidly emptying stomach and a highly acid night secretion. Gastric ulcers are, in our experience, unsuitable for treatment by vagal resection alone, though Dragstedt finds it beneficial; and Professor Beattie, in his recent Hunterian lecture, looks upon it as an indication. We have rarely found the gastric ulcer case with a night secretion sufficiently high to justify a vagotomy, and we agree with Allen that in view of the risks ofmalignancy, ifsurgery is indicated at all, such ulcers are better resected.
Stomal ulcers following gastrectomy provide a first-class indication for vagotomy. Indeed, it may be the only surgical procedure practicable. Stomal ulcers following gastro-enterostomy appear to do well on vagal resection alone, but on theoretical grounds it seems rational to remove the pyloric antrum at the same time, thereby eliminating hormone-secreted acid as well as the acid under nervous control.
Ulcers complicated by stenosis, even relative stenosis, do badly with vagotomy alone in view of the fact that gastric motility is reduced and gross gastric retention is likely to follow. In the earlier cases in the series, we performed a posterior gastro-enterostomy at the same time as the vagotomy, or as a secondary procedure if gastric retention became manifest later. The results (some of them three years old) have remained good to date, but during the past year we have resected the pyloric antrum at the time of the vagotomy operation, employing a 44 640 Polya type of anastomosis. This antrectomy, plus vagotomy, has resulted in the most marked fall in acid, as the hormone as well as the nervous secreted acid has been dealt with and gastric drainage has been adequate. Some of our most spectacular results have been in this antrectomy plus vagotomy group.
Methods of investigation.-For the proper selection of cases a routine investigation is essential. The barium meal study, in addition to determining the existence of an ulcer, should indicate the rate of emptying, the possibility of minor degrees of stenosis and the absence of other pathology such as duodenal diverticula or gastric ulcers which might confuse the result.
The acid secretion tests are of great importance and though the standard fractional test meals are carried out in many of the cases, the finding of greatest importance is the quantity and acid level of night secretion entirely unstimulated by food, or drugs. This entails continuous gastric suction throughout the night, titration of hourly samples and estimation of the total quantity of free acid secreted. It is on the basis of this estimation that the decision to resect the vagus is made.
The insulin test meal is also employed both before, and on several occasions following, operation. Its main value lies in providing an indication whether or not the vagotomy has been complete. Sufficient insulin is given intravenously to produce a fall in the blood-sugar level to 50 mg. per 100 c.c., or lower. This degree of hypoglycemia leads to a stimulation of the hypothalamus which, acting through the vagus nerves, results in a marked outpouring of gastric juice. If even one fibre of the vagus is left intact this response may be obtained. A comparison of the insulin response before and after operation therefore provides a reliable, but not infallible, indication of the completeness of the operation.
The operative technique was then demonstrated by means of coloured illustrations. Post-operative regime.-Even the best vagal resection may lead to the most unfortunate results if the importance of the early post-operative management is left to the discretion of ward sisters and house surgeons. It is essential to decompress the stomach completely for five days after the vagotomy. This was not appreciated in our earlier cases and some of those who had troublesome retention might have enjoyed a much greater benefit by an earlier application of this principle. Some of the very unsatisfactory cases recently reported in American literature also appear to have been due to neglect in this respect. The patient is given only intravenous feeding for five days, and food and water by the mouth are entirely withheld. When the tube is removed the patient is given fluids, one ounce per hour, and the stomach tube is passed in the evening and the gastric contents aspirated. If the day's ration of fluid appears to have passed successfully, two ounces hourly are allowed the next day. If this passes successfully he is placed on a liquid diet with instructions to cease drinking if he feels distended. A few days later, if the liquid diet is passing the pylorus, semi-solid food is added and gradually the diet is built up. It should be possible to allow a full normal meal in a month from the date of the operation. Given rest, Auerbach's plexus establishes an autonomous motility which may reach a degree of activity equal to normal.
These cases are allowed to sit and stand up forty-eight hours after operation, unless there is some other counter-indication, and by the end of a week they are surprisingly active.
Results.-Post-operative follow-up is made of all cases. They are readmitted as bed space permits for a repeat of their night secretion tests, and barium meal studies, after three months have elapsed. Tests performed soon after the operation may be misleading due to delayed emptying of the stomach and other factors. The patients are seen again at six-monthly intervals for two years, and then once a year with instructions to report immediately any untoward event. 115 operations have been performed (Tables I and II ). 72 patients have expressed themselves well satisfied with the operation. 15 are partially satisfied. Only 2 patients out of 69 in whom vagal resection has been shown to be complete have had a continuation or recurrence of symptoms.
To date there have been no deaths due to vagotomy, though one of our early incomplete cases sustained a severe hvmorrhage three months after vagotomy, from which he died; and another had a duodenal fistula due to the resection of a penetrating ulcer, following an uneventful vagotomy. He subsequently died from an attempt to close the fistula.
One patient who had been symptom-free for a year with a negative insulin response and persisting low acid, had a hematemesis. Complete investigation failed to detect a recurrence of the ulcer, and the final conclusion was that he bled from oesophageal varices.
One patient with both gastric and duodenal ulcer at the time of the original operation continued to suffer from pain, due to the gastric ulcer. This experience has tended to damp our enthusiasm for vagal resection in the treatment of gastric ulcer.
The earlier attempts to resect the vagus nearly always resulted in missing an important branch, with the result that the effect was transient. One fibre appears to be capable of transmitting the total vagal impulse and considerable experience is necessary before the operator can be sure of the completeness of his operation. Most of the unsatisfactory results in this series have been found in the incomplete group.
Complications.-Of the immediate post-operative complications, basal collapse has been the most frequent, and occurred in 50% of the cases. In no case did it give rise to anxiety. Two patients had burst abdomens due to post-operative coughing. No case of pulmonary embolism has been noted and, due to the post-operative decompression of the stomach, there has been no case of acute dilatation of the stomach or complete gastric retention, though these disasters have featured in at least one of the series reported from America (Tables III and IV) . The late complications have, for the most part, been transient and tended to rectify themselves spontaneously. A feeling of fullness after meals and belching is common in the first six months. Diarrhoea has been troublesome in 50% of cases. This tends to clear up, but may recur from time to time following chills, indiscretions in diet, &c. Two complaints are of interest, not so much from their disabling effects as from the questions they raise regarding their cause. Slight difficulty in swallowing has been noted in 9 patients, and 28 have admitted on questioning to experiencing transient attacks of weakness and sweating, passing off when something is eaten. Most of those 28 patients volunteered the statement that such sweating attacks closely resembled the upset they experienced after intravenous insulin.
Conclusion.-No attempt will be made at this stage to compare the results of vagotomy with gastrectomy. The operation of vagal resection alone carries no mortality other than the risk of an odd fatality which is bound to occur in any large series of operations. Where it is combined with a gastrectomy or gastro-enterostomy, of course, it carries the risk of the major procedure. The economic factor in time lost from work weighs heavily in favour of vagal resection, and the post-operative complications and disabilities, whilst by no means negligible, are not of an incapacitating order.
The follow-up statistics present a more gloomy picture than the faces of the patients who attend the follow-up clinic. The symptoms recorded are mostly obtained by close questioning; and the voluntary statements of the vast majority of those in whom the vagotomy has been complete are emphatic in their gratitude for the relief afforded after years of invalidism and repeated courses of medical treatment.
We know now that vagal resection is capable oflowering free acid levels to a marked degree, and that pain is relieved, and ulcers heal. Its final usefulness may be as an adjuvant to other gastric procedures. We may find ways and means of avoiding the unpleasant side-effects and rendering the completeness more certain.
To be worth doing at all vagal resection must be complete, the patients must be carefully chosen and the post-operative regime must be strict.
z There are precise indications for the operation and it should not be resorted to as a way out when one is doubtful about the diagnosis or apprehensive about more radical procedures. This report on the first hundred and fifteen cases has dealt mainly with vagal resection alone, but the excellent results obtained when vagal resection has been combined with other operations such as gastro-enterostomy, or antrectomy, have prompted us to combine antrectomy with vagal resection in the next hundred cases, and in due time I trust we may have the opportunity to present the results of two parallel series; one showing the late results of vagal resection alone, and the other the results of the combined operation. Dr. F. Avery Jones: Section of the vagus nerve is a logical sequence to the advances in our knowledge of the natural history of duodenal ulcer. It has been clearly recognized that disharmony with the environment plays an important role in the development, persistence or recurrence of duodenal ulcer.
Nervous tension is undoubtedly transmitted to the stomach via the vagus nerve and will stimulate particularly the inter-digestive secretion of acid and cause increased motility of the stomach. After cutting the nerve there is diminution of motility and of secretion, particularly between meals, and the volume and acidity of the nocturnal gastric secretion is reduced. The stomach will still respond to food and histamine stimulation, i.e. to hormonal and chemical stimulation, and the patients therefore still need proper diet.
There is no longer an acid secretory response to hypoglycaemia from insulin and this enables us to test for completeness of the nerve section. The intermediate group with amelioration of symptoms were men with recurring attacks of dyspepsia, often at fairly long intervals, and who were not losing much time from work. Many undoubtedly had recurrent ulceration. The refractory groups were men losing more than a month a year from work and subject to prolonged and severe bouts of dyspepsia.
Of those receiving medical treatment at home or in hospital, approximately 25% were entirely free from symptoms, 50% were have recurring attacks of mild or moderate severity and 25 % were by all standards failures of whom half had a subsequent surgical operation with resulting cure in all but two cases.
The incidence of complications is another indication of the present inadequacy of medical control. In the survey, no less than 10% of the duodenal ulcers had perforated and 20% of them had bled, and this is the recognized incidence. Many of these complications had occurred while the patient was under medical supervision and even sometimes while in hospital. Illingworth et al. (1946) noted that 20% of their cases had re-perforated or bled within five years of the first perforation. It does seem that even with the best medical attention failure is to be expected in over a quarter of cases and there is therefore considerable scope for surgery. Even under ideal conditions at New Lodge and under the supervision of the late Sir Arthur Hurst, the final results were unsatisfactory and Barford (1928) reported 25 % failures and 36 % cures in a one to four years' follow-up of 90 cases.
Although the final results of medical treatment are unsatisfactory, nevertheless the initial response is excellent and in spite of a long history of dyspepsia, patients may obtain longcontinued relief after a spell of medical care. Every case of uncomplicated duodenal ulcer is initially a medical problem and surgery is indicated only when the ulcer has become refractory or causes acute perforation or pyloric stenosis.
The role of a new surgical procedure must be considered in relation to the mortality of ulcer. Death occurs mainly from hzemorrhage or perforation and I have put together the deaths from these two causes at my hospital, 1945-6-7 With modern treatment the mortality of major complications is low under 50 years of age and the need for elective surgery is much more to save the man's job than to save his life. Over 60, the need is certainly to save life in the face of possible complications. Although it is possible to achieve a mortality of 2 to 3 % for partial gastrectomy, there are comparatively few surgeons in this class and 5% at least must represent the figures of the majority of surgeons. This is a high price for job-saving operations. As the operation is a major strain on the patient, there are many older patients who are not thought fit for it. Nevertheless, partial gastrectomy is a tremendous help in many cases but there is a great need for an operation with a low mortality and which imposes less strain on the elderly. Vagus nerve resection has a mortality of under 1 % and in this respect meets our requirements. Does vagotomy influence the disease process and improve the patient's prospect of full work? The results with duodenal and jejunal ulcer so far seem highly promising. My series, with my surgical colleagues, Mr. Iltyd James and Mr. J. D. Fergusson, is at present small. 48 cases have been done without a death but a number are too recent for any real assessment.
Of these, 33 were done last year and 3 were for post-operative dyspepsias. They have since been reviewed. 30 were performed for duodenal ulcer. In the duodenal ulcer group, 2 cases have been unsuccessful; one has had a subsequent gastro-enterostomy for stenosis and the other has had continued pain but the insulin test showed an incomplete section of the nerve. 21 patients are perfectly well, their weight has increased, they are free from pain and have had no symptoms at all. The remaining 7 cases of duodenal ulcer have had varying degrees of discomfort, diarrhoea (7), which has persisted in 3 cases, occasional attacks which sound like hypoglycremia (3), heartburn (1) and slight transient dysphagia (1). In spite of these symptoms, these patients, all with a long history of ulcer, profess themselves satisfied with the operation. The 3 cases with previous partial gastrectomy (2) or gastro-enterostomy (1) have not been satisfactory but all have a considerable functional overlay.
The unsatisfactory side-effects of the operation are undue gastric stasis, causing the halitosis and sense of fullness, diarrhoea, which usually clears up in a short time but may be quite severe and may occasionally persist, slight dysphagia with failure of relaxation of the lower end of the cesophagus and attacks which resemble hypoglycremia. There may be persistence of ulcer pain if the nerve section is incomplete and pyloric stenosis may develop with the scarring of the healing ulcer. Finally, there may be persistence of symptoms from an associated psychoneurotic state. It seems probable that satisfactory results are obtained in 85-90 % of cases, a proportion similar to the results after partial gastrectomy but achieved with a lower mortality.
Although the initial results are impressive these untoward effects are particuarly disturbing because the intimate mechanism of the diarrheea and of the "hypoglycemic attacks" is at present unknown. It must be remembered that the intestine and pancreas are denervated by the operation. The question of gastric stasis is a further problem which needs study. It is possible that freer use of gastro-enterostomy will be needed, particularly when there is any indication of narrowing at the time of operation. Some are also advocating a limited gastrectomy plus vagotomy.
The position in this country to-day is that a number of surgeons have now had a limited experience of the operation. What we need is a really careful, well organized, well coordinated study in a number of centres. We need a central committee which can draw up a simple plan for routine recording of cases and of the follow-up. This needs to be done with the assistance of a statistician well versed in the modern methods of mechanical tabulation of results. With the taking over of hospitals, almoners should be able to undertake more follow-up studies and really careful proleptic series are urgently needed. The careful planning and central collection of 500-1,000 cases would enable us to break them down into age-groups and length ofhistory and enable comparisons to be made between those with and those without gastro-enterostomy or antrectomy. The details of insulin tests and night-secretion tests could be standardized and would be a great help to busy surgeons in other centres. Let us see that the appalling conflict of opinion over the results of gastric surgery in the past is not repeated over vagotomy. By good planning and team work, the treatment of bacterial endocarditis with penicillin was quickly worked out. It is just such a study that is urgently needed for vagotomy. Peptic ulcer is an important disease of modern life. Over 6 % of men in industrial life have, or have had, ulceration and many continue to have recurring attacks. About 10% of the adult general medical or surgical beds in this country are occupied by patients with peptic ulcer. Mr. Rodney Maingot: After much investigation into the subject of vagotomy, I decided to apply the method to certain types of peptic ulcer which were recalcitrant to medical therapy and which, in my experience, yielded poor results with gastrojejunostomy or gastrectomy.
In spite of the flattering reception accorded by surgeons throughout the world to this newly resurrected operation, and the pleasing facility with which it can be accomplished with negligible mortality, it is my opinion that this procedure is being carried out at the present time too frequently and too light-heartedly.
If the experiment is worth while-and I am convinced that it is-then it should be undertaken only by those experienced in gastric surgery and who in addition hold responsible posts where every facility exists for research work.
Gastric ulcer.-Vagotomy should not be performed for chronic gastric ulcer. It is generally agreed that the correct treatment for a patient with a callous gastric ulcer is partial or subtotal gastrectomy; as the operative mortality is low, 3 % or under, the subsequent onset of gastrojejunal ulceration is an extremely rare event, and the immediate and late results are excellent in every respect.
From every point of view the results of gastrectomy for gastric ulcer are superior to those which follow gastroduodenal resection for duodenal ulcer.
If a patient with a gastric ulcer cannot withstand resection, it is on the whole better to resort to medical therapy than to perform local excision of the ulcer alone or V-excision combined with gastrojejunostomy. Such operations not infrequently yield results as poor as those of medical treatment. Although gastric ulcer is essentially a surgical condition, medical in-patient treatment for a period of one month is warranted if: (1) the patient is young; (2) there is a short history of indigestion; and (3) the ulcer is in the vertical part of the lesser curvature and is small. Healing should be demonstrated in one month and be confirmed at subsequent intervals varying according to the progress of the case.
A patient with a gastric ulcer has a cancer in his stomach until it has been proved otherwise. The ulcer is innocent if it heals staunchly as shown by gastroscopy and by radiology, and displays no signs of recurrence.
The recommendation has been made that vagotomy should be used as a therapeutic test for gastric ulcer-more especially the high cardial ulcers, and for combined ulcers, the idea being that if the ulcer heals after vagotomy the lesion must be benign.
Then if it fails to heal, it is malignant and should be resected. "One may also agree that the patient is hardly to be blamed if after one major operation to deal with a gastric ulcer he refuses further surgery when told that his lack of response indicates that his stomach should have been taken out in the first place" (F. D. Moore, 1947 , Surg. Clin. N. Amer., 1078 .
The most cogent reason for not employing vagotomy for cases of gastric ulcer is the fact that gastric ulcer is a recognized complication of this operation, especially when it is carried out as a primary procedure for uncomplicated duodenal ulcer.
To date I have had to perform subtotal gastrectomy on two occasions for simple penetrating gastric lesions which followed speedily in the wake of vagotomy for duodenal ulcer.
Duodenal ulcer.-My experience of vagotomy in this disease is limited to 46 cases during the last twenty-two months. All except two of the operations were for duodenal ulcer. There were: 23 simple vagotomies; 10 gastrojejunostomies combined with vagotomy; 11 gastrectomies combined with vagotomy; and 2 vagotomies for stomal ulcer following gastroduodenal resection for duodenal ulcer. There was one death in this small series.
Ogilvie once said that every operation upon the stomach is a success until it is found out. At the Mayo Clinic in 1934 fully one-third of all cases of duodenal ulcer submitted to operation were pyloroplasties. Now, fourteen years later, less than 1 % of these cases are subjected to Judd's operation, It has taken nearly fifty years to appreciate the fact that in duodenal ulcer gastrojejunostomy is a damning procedure when carried out in young patients, in those with uncomplicated lesions associated with marked hyperchlorhydria, in those with recurrent heemorrhages, in psychoneurotics, and in patients with intractable ulcers.
Gastrojejunostomy should be reserved for aged and feeble patients with obstructive symptoms or severe pain due to a deeply penetrating duodenal ulcer, and for those who are in a poor general state of health due to some concomitant lesion which would render gastric resection too hazardous (R. S. Boles, 1948, J. Amer. med. Ass., 136, 764).
I do not therefore advise vagotomy combined with gastrojejunostomy for the unresponsive duodenal ulcer, as the post-operative convalescence in my series of cases has been prolonged and stormy, and it takes weeks or long months for the flabby, distended, atonic stomach to empty its decomposing contents into the patulous unreceptive jejunal stoma.
Diarrhoea, ileus, colic, dysphagia, and the belching of malodorous gases have been troublesome sequele in the majority of cases. I agree with Lewishon that pronounced atony is one of the most dangerous complications following abdominal operations. Four of my patients developed well-marked cardiospasm within one week following vagotomy for duodenal ulcer, which, however, responded to dilatation with cesophageal bougies or treatment with octyl nitrite.
I do not believe that the new physiologic operation of pyloro-duodenectomy or antrectomy followed by the Polya type of anastomosis combined with vagotomy will improve the late results, since we are as yet ignorant of the exact anatomical distribution of the "humoral" elements in the stomach, and gastric neurectomy leaves the large residual gastric pouch sullen and toneless.
Subtotal gastrectomy-the removal of at least five-sixths of the stomach together with the ulcer in the duodenum, adopting the antecolic Polya-Hoffmeister procedure, is a seasoned, highly perfected and gratifying procedure when performed for duodenal ulcer, yielding a high percentage of lasting cures.
The higher the resection, the fewer are the number of subsequent secondary ulcers. In expert hands the incidence of gastrojejunal ulcer is about 3 %. This figure may be lowered by a complementary vagotomy, and more especially in that treacherous type of case associated with recurrent hemorrhages and markedly raised acid values in the gastric juice.
The higher the resection, the greater is the loss of weight. Following subtotal gastrectomy patients are slow to gain in weight.
Insulin test.-AII authorities are agreed that Hollander's insulin test is a reliable one in ascertaining post-operatively whether all the vagal branches to the stomach have been well and truly resected.
The test in its present form is not free from the danger of insulin shock and other alarming phenomena. There were cases in which I was certain I had sectioned all the nerves, and yet the test was positive; in others again I performed what I considered to be an unsatisfactory and incomplete gastric neurectomy, and to my surprise the test wag negative.
I have had patients who after simple vagotomy for duodenal ulcer gave a negative response shortly after operation and in whom six months later the test was positive. Although the insulin test revealed that in the majority of my patients the nerves had been completely sectioned, nevertheless there did not appear to be any relationship between the completeness and incompleteness of the vagotomy and the relief of pain, the acidity figures, the motor disturbances and the other complications.
Indications for vagotomy.-Because the results are so unpredictable and variable, I would now advise vagotomy for the following types of cases: (1) Nervous patients under the age of 45 with uncomplicated duodenal ulcer (no history of recurrent hemorrhages and no evidence of obstruction), in whom repeated courses of treatment in hospital have failed to effect a cure. Here the lesion is often puny and out of all proportion to the symptoms and may rightly be deemed to be unworthy of a pyloroplasty or a grandiose gastroduodenal resection.
(2) Cases of chronic duodenal ulcer which give a history of repeated bleedings. Here vagotomy is combined with subtotal gastrectomy to safeguard the patient against the real danger of stomal ulceration or recurrent haemorrhages.
(3) Cases of gastrojejunal ulcer which have followed a well-performed gastroduodenal resection. This is the prime indication for vagotomy.
The immediate and interim results following vagotomy for an anastomotic ulcer after ga-stroduodenal resection are excellent in every respect. Pain is instantly relieved, the ulcer heals with dramatic rapidity, and the longing for food is restored.
There were 37 such cases reported by Waltman Walters (personal communication, January 1948) with good results in 31, fair results in 5, and poor results in 1.
I do not advise transthoracic vagotomy for the last-mentioned type of case, as I believe that by the abdominal route large segments of the right and left vagus nerves can be resected after the surgeon has assured himself that the amount of stomach removed is adequate, that no pyloric stump with its baneful mucous lining is left behind, and that the stoma is adequate and well placed, that there is no obstruction of the proximal or distal jejunal limbs, and that a gastro-jejuno-colic fistula can be excluded with safety. I would not recommend vagotomy for anastomotic ulcer following gastrojejunostomy, because the mechanics of this procedure are so often at fault, and even if healing of the lesion does eventuate this is often followed by excessive and progressive scar formation at the site of the all-too-frequently contracted stoma. The healing of the ulcer, the tardy emptying of the stomach, and the added pyloric spasm may precipitate a condition of malnutrition complicated by a low-grade small-gut obstruction.
Technique of vagotomy.-The operation may be performed through the chest or through the abdomen. If the operator is a thoracic surgeon or one interested in thoracic surgery, he will perform the operation through the chest; if, on the other hand, he has specialized in abdominal surgery, and more particularly if he is a general surgeon, he will select the epigastric route. I would criticize the transthoracic approach on these grounds: (1) The lesion cannot be examined (possibly malignant). (2) Pyloric obstruction cannot be corrected. (3) Postoperative pain in the incision and costo-vertebral joint may result. (4) Gastrojejunostomy is a difficult and unsatisfactory procedure when perfQrmed as a secondary operation on a dilated, cedematous and atonic stomach. (5) Intrathoracic complications (empyema) may result.
Mr. David H. Patey: Though Dragstedt in 1943 with his paper on vagotomy in the treatment of peptic ulcer reopened the whole question of the surgical treatment of peptic ulcer, it is still too soon for any final conclusions on the position of vagotomy in the treatment of peptic ulcer. My own experience is of 31 cases the first of which was operated on in November 1945. I have regarded them as research cases, and have carried out full pre-and post-operative tests. As a result of my experiences I should like to make a few brief observations under three headings: Surgical anatomy, complications, and results.
Surgical anatomy.-The abdominal route is, with the possible exception of certain cases of gastrojejunal ulcer, better than the thoracic for the main reason that it enables the condition of the ulcer to be examined. and if necessary additional operative procedures to be performed to deal with the mechanical sequelk of peptic ulceration. A minor additional reason in favour of the abdominal route is that sometimes following the thoracic approach the patient has temporary neuritic pains in the epigastrium from trauma to intercostal nerves which is of little significance in itself but which he may interpret as a persistence of his visceral troubles. When I have used the thoracic route, I have preferred a right-sided approach to a left-sided. I have found touch as well as sight valuable for identification of the vagus with the intra-abdominal approach, since this nerve may lie in the cellular tissue quite a distance from the cesophagus. The nerves offer a resistance to touch quite different from that of the cellular tissue.
Complications, or perhaps, more accurately, sequelx: I have had cases with temporary trouble from diarrhoea, duodenal ileus, cardiospasm, attacks of giddiness due to transient hypoglycemia, and foul eructations. These sequelx are usually only temporary, cause only a minor degree of disability, can in part be alleviated by correct post-operative treatment, and in no way should condemn the operation or lead to its abandonment if the results on the ulcer itself should prove satisfactory.
Results.-In 5 cases where the operation was performed for gastrojejunal ulcer, the results have so far been good. 2 cases bear on the problem of gastric ulcer: one was that of a combined gastric and duodenal ulcer. Following vagotomy the duodenal ulcer healed but the gastric ulcer got progressively larger and was eventually excised by a partial gastrectomy. The other case was that of a vagotomy for duodenal ulcer in which a gastric ulcer developed subsequent to the operation. From these two experiences, and in view of the general good results of gastrectomy in gastric ulcer, I decided not to do any more vagotomies for gastric ulcer. Of the remaining 24 cases, which were of duodenal ulcer, 4 cases were failures in that symptoms persisted and X-rays still showed active duodenal ulcers. In 2 of these cases there was evidence that vagotomy was not in fact achieved, so that they must be Proceedings of the Royal Socicty of Medicine2 regarded as technical failures. In the other 2 cases, however, the ulcers persisted in spite of technically successful vagotomies.
At subsequent operations for excision of the ulcers, in one case an adherent callous ulcer 2 cm. in diameter was found and in the other a similar ulcer 1P3 cm. in diameter. From this experience I concluded that vagotomy alone was not sufficient in large callous ulcers. In the remaining 20 cases of duodenal ulcer, the results up to the present are satisfactory although it should be emphasized once again that in no case has the follow-up been very long and that some of the cases are very recent. These 20 cases fall into two approximately equal groups. In the first, the ulcers were small-either no induration was present or the induration was less than 1 cm. in diameter-and there was no cicatricial narrowing of the duodenal lumen. In this group vagotomy only was performed. In the second, there was either a large callous ulcer of the duodenum or cicatricial narrowing of the lumen. In this group in addition to the vagotomy a duodeno-pylorectomy with end-to-end anastomosis has been the standard operation performed. The amount of tissue excised has been small, on the stomach side the section running immediately proximal to the pyloric sphincter and on the duodenal side the section being made immediately beyond the ulcer after the duodenum had been sufficiently freed to enable a direct end-to-end anastomosis to be made after resection. The tissue excised has been about 21 to 42 grammes, so that any good results that may be obtained cannot be attributed to a gastrectomy effect. While local conditions may exceptionally indicate gastro-enterostomy rather than pyloro-duodenectomy, I feel that wholesale gastro-enterostomies would be unwise, particularly as my experience has been (and I know it is the exact reverse of what is generally taught) that, in cases of pyloric stenosis especially, gastro-enterostomy is liable to be followed by anastomotic ulceration. The counter-argument might rightly be made of the generally good results so far from vagotomy in gastrojejunal ulcers but I think it would be wrong to revive as a standard procedure an operation like gastro-enterostomy, the complications of which have proved such a trial to surgery for so many years, without strong proof of the long-term value of vagotomy.
My tentative conclusions are that vagotomy has no place in the treatment of gastric ulcer; it may have an important place in gastrojejunal ulcer, and its possible place in duodenal ulcer is worthy of further exploration. But alone it is not sufficient to cure large callous duodenal ulcers and it is clearly inadequate alone in the presence of mechanical complications such as stenosis.
Mr. Bryan N. Brooke: In the first 50 cases of a series of vagal sections performed by the Surgical Unit at the Queen Elizabeth Hospital, Birmingham, there were 51 lesions including 43 duodenal, 5 gastric, 2 anastomotic ulcers, and 1 gastro-jejuno-colic fistula. The operations performed were:
Thoracic
Abdominal 28 9 + Gastro-enterostomy 11 + Pyloroplasty 2.
The "drainage" operations were all premeditated and performed at the time of the nerve section; gastro-enterostomy has never had to be performed as an emergency to relieve retention. The gruel test meal, night resting juice and insulin test are performed, repeated immediately post-operatively, and again at a six-month follow-up when the patient is readmitted for three nights. The insulin test is not regarded as entirely satisfactory, for there is no certain indication that the full vagal reflex has been brought into play in the post-operative case with a negative response, unless the hypoglycwemia symptom of sweating can be accepted as a signal of this. Hollander's figure of a blood-sugar level of 50 mg. is arbitrary and unacceptable, particularly when judged against sweating (figures were presented to illustrate this argument). The dose of 0-1 unit per kilo body-weight has been found satisfactory, when judged either by sweating or by Hollander's standard, except immediately post-operatively when more insulin appears to be required to lower the blood sugar to the same extent (examples were given).
The usual arguments regarding approach prevail with us, the balance having to be struck between the advantage of the less uncertain section by the thoracic approach, and the diagnostic advantages of the abdominal approach together with assessment of stenosis which the laparotomy permits. Pleural adhesions do not cause insuperable difficulty, but hiatus hernia, encountered three times and not displayed by previous X-ray, is disconcerting from the abdominal approach.
No deaths have occurred. Chest complications were a3 follows: There were no cases of persistent gastric retention and only 2 patients vomited in the immediate post-operative period. Persistent diarrhoea occurred in 5 cases. This is in clear contrast to the American reports, for in their series gastric retention and diarrheea are notably higher. Perhaps this is the result of the higher fat content of their diet, for a recent report shows that the diarrhoea may be a steatorrhoea; the fat may further slow down the emptying of an atonic stomach. Nine patients experienced a sense of obstruction to swallowing, one returning to hospital two weeks after discharge with this complaint. Barium swallow showed no achalasia, nor any "hold-up". This symptom corrects itself without treatment. Likewise foul eructation has corrected itself in three to six months in the eight patients who have complained of it. One possible autonomic complication has been encountered. In view of the imbalance in favour of the sympathetic system brought about by cutting the vagus, the blood-pressure has been recorded at follow-up in all cases. One patient of 50 had a blood-pressure of 130/90, before operation; three months later it was 198/120, and after six months, when the patient was admitted for three days, it was persistently 210/130. This patient had no headaches and no albuminuria.1
With 35 cases followed up and only 18 seen at six months,Itoo little evidence has yet been collected to judge the effects of section on peptic ulcer. Investigation of spontaneous night secretion, as well as insulin test, is carried out before and after operation in all cases. Some have half-hourly gastric aspirations for twenty-four hours while on a normal diet and the H ion concentration of the samples is measured electrically. This investigation has confirmed that it is during the night, when the buffering action of food is absent, that gastric acidity reaches its highest levels.
After vagotomy there is a reduction by 77 % ofthe average free acidity in the night secretion.
Volumes are probably at least as important as acid levels and these are reduced on the average by 74%.
The reduction in H ion concentration averages 99 8 %, represented by a rise in pH from 2 to 4-7. The amount of free HC1 in grammes in the whole of the night secretion is probably the most valuable figure and this is reduced by 96 % on the average (Table I) . Out of 95 patients with peptic ulcer submitted to insulin test before operation 9 failed to respond, though 5 reacted normally when tested again with the same dose of insulin. A single negative insulin test is therefore not a proof of complete vagotomy. Some have 'Bilateral hydronephrosis has since been demonstrated in this case. The time of onset of the hypertension may be coincidental, or the hypertension may have been precipitated by vagal section in a patient previously disposed towards it. attempted to employ the insulin test before operation as an index of "vagotonia". It is true that the gastric insulin response is typically high in duodenal ulcer patients, but if indeed neurogenic secretion is an important factor in the oetiology of duodenal ulcer, as I believe it to be, then I would suggest that it is the amount of vagal activity that is likely to be at fault, rather than the secretory response to a single and, in a sense, unphysiological stimulation of the vagus. The estimation of the spontaneous night secretion of acid is probably a better index of spontaneous vagal activity.
To employ the histamine test, as some have done, to assess the effects of vagotomy would seem quite irrational. It is one of the virtues of vagotomy that, unlike gastrectomy, it, reduces the dangerous resting secretion without having any direct effect on hormonal secretion produced in response to the taking of food and essential to its proper digestion.
Motor effects.-It has been shown by many workers from Pavlov to Teorrel that acid which remains in the stomach is slowly eliminated, probably by a variety of mechanisms. The rapidly emptying stomach in duodenal ulcer hurries acid on into the duodenum before these mechanisms have had time to operate. For this reason the delay in gastric emptying which results from vagotomy is probably one of its most important curative effects. Also the protective buffering action of food is prolonged.
Diarrhawa.-The incidence of diarrhoea can be correlated with the degree of hypochlorhydria. It has not occurred in any patient whose insulin test was still positive or equivocal after operation, but transitory diarrhmea has occurred in one in three of those whose vagotomy appeared to be complete. Large doses of hydrochloric acid have failed to relieve the condition, but in two cases precipitated ulcer pain. Sulphasuxidine is more successful but not consistently so. There is no relation between the incidence of diarrhoea and the rate of gastric emptying.
Dysphagia.-'"Slow swallowing" is a common complaint for a short time after operation and may be traumatic. One patient had dysphagia which took three months to clear up. X-ray showed the appearance of achalasia of the cardia and relief was obtained from octyl nitrite inhalation.
Persistent deformity of the duodenal bulb.-Deformity may be due to either spasm or scarring. The former disappears after vagotomy. The latter is part of the healing process and may increase. 8 patients showing increasing X-ray deformity are all symptom free. 2 of these still have the appearance of a crater.
Hypoglycwmia.-About one-third of the patients have attacks of weakness, sweating and faintness which often pass off in a few weeks. Two patients investigated had hypoglycaemia during an attack.
Body-weight.-Weight gain was considerably superior to that of a group of gastrectomized patients followed during the same period (Table II) . Almost without exception the complications of vagotomy in our series have been transitory. I am still of the opinion that pure vagotomy is a more justifiable operation for uncomplicated but recalcitrant duodenal ulcer than pure gastrectomy.
To perform gastrectomy and reserve vagotomy for the anastomotic recurrences seems to me less rational than to try vagotomy first and keep gastrectomy for those in whom vagotomy fails to give permanent relief. In this way the more dangerous operation is used less often and the overall mortality should be reduced.
With deeply penetrating or stenosing ulcers my experience with combined vagotomy, antrectomy and removal of the ulcer is so far most encouraging.
Dr. J. Jacques Spira: Vagal resection for peptic ulcer.-Criticism of vagal resection for peptic ulcer cannot be attempted without reference to the physiological principles which regulate gastric function; the misinterpretation of the role played by hydrochloric acid in the pathogenesis of ulcer is, in my opinion, mainly responsible for the present confusion and the consequent failure to find a solution of the problem. 54 650 A review of the literature reveals that treatment is solely concerned with the elimination of the acid factor held to be responsible for the causation of the ulcer. In view of the important role which hydrochloric acid plays in the metabolism of the body, it is questionable whether the establishment of a permanent achlorhydria, which is difficult to achieve in practice, is at all desirable.
While ulcer does not occur in the absence of acid, chronic ulcer is invariably associated with an excess of gastric secretion. Hydrochloric acid, however, cannot by itself produce the ulcer, the gastric mucosa must first be damaged before the acid can have its destructive effect but the presence of acid does not delay healing (Bolton, 1913) . Prolonged night secretion which has been blamed for ulcer causation can be controlled medically by the continuous drip method without alkalis (Winkelstein, 1932) but is tedious and does not prevent recurrence; according to Sandweiss (1946) and Voegtlin (1947) normal and ulcer patients have similar nocturnal secretions. Surgery now advocates a drastic "measured radical gastrectomy" which leaves only a small devascularized remnant (Visick, 1948) . Dragstedt and Owens (1943) introduced vagotomy because Hartzell's (1929) experiments suggested a neurogenic origin for the excessive gastric secretions, but Vanzant (1931) found that two years later the gastric secretions of Hartzell's dogs had returned to normal. In the human, gastric secretions return to normal six to twelve months after vagotomy (Moore et al., 1947) ; if not, the patient requires parasympathomimetic drugs to counteract the gastric atony (Stein et al., 1947) .
It should be remembered that the secretory and motor functions of the stomach cannot be dissociated and that they respond simultaneously to stimulation or to inhibition.
Normally, mechanical trauma alone fails to produce ulcer. The maintenance ofcontinuous hypermotility and hypersecretion does not produce chronic ulcer (Orndorff et al., 1935) neither does anastomosis of the cesophagus to the duodenum after total gastrectomy (Ivy et al., 1931) while a rough diet after bilateral vagotomy produces ulceration (Beazell and Ivy, 1936) . Vagotomy shortens the survival period of Mann-Williamson dogs (Saltzstein, 1948) and does not prevent the occurrence of ulcer (Beaver and Mann, 1931) which it may produce experimentally (Greggio, 1916) .
The role ofhydrochloric acid as a basisfor the classification ofpeptic ulcer.-The association of hydrochloric acid with gastroduodenal ulcer provides the basis of a classification of peptic ulcers:
(1) It distinguishes between the acute and chronic lesions: (i) Acute ulcer occurs in the presence of normal or diminished acid values: hydrochloric acid takes no part in its production; (ii) chronic ulcer is invariably associated with high acid values: hydrochloric acid is an essential element in its production.
These two varieties of ulcer are wtiologically unrelated to each other.
(2)-It subdivides chronic ulcers into two categories according to whether they are situated in (i) an acid milieu, or (ii) an alkaline milieu.
These two varieties of ulcer are atiologically unrelated to each other. The former is strictly limited to the stomach and the first part of the duodenum while the latter affects the rest of the intestinal tract. Hydrochloric acid has no injurious effect on the normal mucous membrane of the "ulcer-bearing" area in the acid milieu and a priori cannot be the only factor concerned in ulcer formation. It is, however, strongly destructive of the mucous membrane of the alkaline milieu outside the "ulcer-bearing'" area, its effect varying directly as the distance from the pylorus (McMaster, 1934) ; it is the only factor responsible for the production of the aesophageal ulcer, Meckel's diverticulum ulcer and the gastrojejunal ulcer. Ulceration does not take place in the aberrant gastric mucosa but in the tissue immediately adjacent to it.
With the exception of the gastrojejunal ulcer, true chronic ulcer as seen in man has not been reproduced experimentally (Ivy, 1946) . Dragstedt (Dragstedt and Schafer, 1945) commits his initial error by assuming that the gastrojejunal ulcer artificially produced in the alkaline milieu is analogous to the ulcer which occurs spontaneously in the acid milieu and he applies his observations on experimental ulcer to all other types of peptic ulcer. He argues from the particular to the general and is led to postulate untenable premises from which he deduces, inadmissible conclusions. To summarize.-A procedure which is fraught with grave operative risks and is based on the erroneous interpretation of observed facts, which abolishes the nervous control of the gut and its sphincters and completely disorganizes its natural reactions and which, in addition, interferes with the normal responses of the gall-bladder, pancreas and kidneys, cannot claim the support of physiological principles in justification of a surgical experiment on the human.
